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RAS inﬂuences OA using forced-running mice models.
Methods: C57/BL6 mice and Tsukuba hypertensive mice (THM) were
forced to run (25m/min, 30 min/day, 5days/week) (n¼10). OA histo-
pathology was analyzed using the OARSI score at 0, 2, 4, 6, and 8 weeks.
Expression of type II collagen, type X collagen, MMP-13, ADAM-TS5 and
some RAS components were also analyzed.
Results: The OARSI scores of the lateral femoral condyles were sig-
niﬁcantly higher in the THM than in the C57BL/6 mice at 4, 6 and 8
weeks. However, in medial femoral condyles, there were not signiﬁcant
differencesbetween C57/BL6mice and THM. At 8 weeks, type II collagen
was stained in a lower number of chondrocytes in the THM than C57/
BL6 mice. The expression of type X collagen, MMP-13 and ADAM-TS5
was conﬁrmed in the THM, but not in the C57/BL6 mice. In the THM, we
compared the expression of angiotensin II type 1 receptor (AT1R) and
AT2R at each week. At 0 weeks, we could not conﬁrm the expression of
AT1R and AT2R. However, we conﬁrmed the expression of AT1R and
AT2R at 2, 4, 6, 8 weeks.
Conclusions:We conﬁrmed that the hyper activation of RAS induces OA
changes in the lateral knee components of the mice under the load of
forced running.
OA: Clinical Aspects
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PRESENCE OF INTERLEUKIN-17 IN OSTEOARTHRITIS: DOES IT
INDICATE A DIFFERENT OSTEOARTHRITIS PHENOTYPE
A. Lubbeke, S. Bas, G.J. Puskas, D. Suva, A. Finckh, C. Gabay,
P. Hoffmeyer. Geneva Univ. Hosp., Geneva, Switzerland
Purpose: Interleukin-17 (IL-17) is an important factor in the patho-
genesis of autoimmune diseases and allergy, and IL-17 antagonists are
currently evaluated in randomized trials with encouraging results. In
OA IL-17 contributes to cartilage breakdown and synovial infiltration by
inducing the release of chemokines by chondrocytes and synovial
fibroblasts independent of the IL-1 and TNF-a pathway. It also affects
cartilage matrix turnover, induces angiogenesis in articular tissue, and
ampliﬁes joint inﬂammation. However, IL-17 is only infrequently
detected in OA and clinical studies are sparse.
We aimed at evaluating the relation between absence or presence of IL-
17 in synovial ﬂuid (SF) of patients with endstage knee and hip OA and
(1) other (adipo-)cytokine SF concentrations, and (2) clinical and
radiographic disease parameters.
Methods: Cross-sectional study including patients prior to total hip
(THA) and knee arthroplasty (TKA) operated upon for primary OA at a
large tertiary hospital between January and December 2010. The
morning of surgery concentrations of IL-17, IL-6, leptin, visfatin, adi-
ponectin, resistin, MCP-1, MCP-3 and NGF were sampled from synovial
ﬂuid and assessed using ELISA kits. Baseline characteristics recorded
preoperatively included age, sex, BMI, co-morbidities, pain and function
(WOMAC), and radiographic analyses (OA features, K&L grade, minimal
JSW).
Results: 152 patients were included, 68 prior to THA and 84 to TKA.
Mean age was 73 (±9) years, 64% were women. In 14 patients (9.2%) IL-
17was present in the SF (median concentration 7.9 pg/ml, IQR 1.6; 20.6).
These patients had signiﬁcantly higher median SF concentrations of IL-
6, leptin, resistin, MCP-3 and b-NGF, and a tendency to be female,
younger, and obese class II, as compared to those without IL-17.
Radiographic analyses revealed a signiﬁcantly reduced minJSW
together with a lower proportion of sclerosis and osteophytes in the
presence of IL-17 in SF. No differences were found with respect to pain,
function and comorbidities. There was a moderate correlation between
Il-17 concentrations in SF and serum (r¼0.482).
Conclusions: The presence of IL-17 in SF of patients with primary end
stage OA was associated with high levels of several other proin-
ﬂammatory adipokines, cytokines and chemokines, and with a different
radiographic OA feature pattern. Moreover, patients tended to be
younger, more oftenwomen and obese class II. Our results may indicate
a different OA phenotype with a potential for a new treatment option.511
ASSOCIATIONS BETWEEN KNEE PAIN SEVERITY AND PROGRESSION
VERSUS MRI FEATURES: THE VANCOUVER LONGITUDINAL STUDY
OF EARLY KNEE OA
E.C. Sayre y, A. Guermazi z, J.M. Esdaile x, J.A. Kopec x, H. Wong x,
J. Singer x, A. Thorne x, S. Nicolaou x, J. Cibere x. yArthritis Res. Ctr. of
Canada, Richmond, BC, Canada; zBoston Univ. Med. Campus, Boston,
MA, USA; xUniv. of British Columbia, Vancouver, BC, Canada
Purpose: To determine the associations between knee pain severity and
progression versus MRI features, including cartilage, osteophytes, bone
marrow lesions (BML), subchondral sclerosis, meniscus, subchondral
cysts and effusion, in a population-based cohort with knee pain.
Methods: Baseline, mean 3.3- and mean 7.5-year follow-up MRI
assessments of the study (painful) knee were performed for 122 sub-
jects with baseline knee pain, age 40-79 at baseline, sample-weighted
for population (with knee pain) representativeness in Vancouver, BC
(the Vancouver Longitudinal Study of Early Knee OA). MRIs were
acquired on a 1.5Tmagnet at a single centre using a transmitter-receiver
extremity knee coil, and 3 planes double-echo weighted sequences
with and without fat suppressionwere obtained. MRIs were scored by a
single experienced reader for cartilage (0¼normal to 4¼full thickness
defect; 0/1 collapsed to 1¼only signal change), BML (0¼absent to
3¼severe), subchondral sclerosis (0¼absent to 3¼severe) and sub-
chondral cyst (0¼absent to 3¼severe) in 6 regions: lateral and medial
femur, lateral and medial tibia, patella and trochlear groove. Meniscus
(0¼normal to 3¼maceration/resection) was also scored in 6 regions:
lateral anterior, lateral body, lateral posterior, medial anterior, medial
body and medial posterior. Osteophytes (0¼absent to 3¼large) were
scored in 8 regions: lateral and medial femur, lateral and medial tibia,
and lateral, medial, superior and inferior patella. For each feature,
region scores were added up and the sum divided by the number of
regions. Effusion (0¼absent to 3¼severe) was scored for the overall
knee and included as an indicator for >¼2. Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) knee pain scale
(normalized 0-100; higher numbers worse) was administered at each
time point.
Cross-sectional models of pain were ﬁt on 3 time points simultaneously
(N¼366), using generalized estimating equations (GEE) to account for
correlated data. Longitudinal (change) models of delta pain, and indi-
cators for 10þ points increase in pain, and 20þ points increase in pain
were ﬁt on both 2-cycle changes simultaneously (cycles 1-2 and 2-3;
N¼244), using GEE for binary or linear regression. Models for each
feature were adjusted for age, sex and BMI (and follow-up time for
longitudinal models).
Results: 55.7% of the weighted sample was female. At baseline, mean
BMI was 26.1 and mean age was 55.5. Mean divided score sums at
baseline were 1.74 for cartilage, 0.93 for osteophytes, 0.27 for BML, 0.08
for subchondral sclerosis, 0.48 for meniscus and 0.06 for subchondral
cysts. Average normalized WOMAC pain at baseline was 19.1. 29.6% had
baseline effusion >¼2. Spearman rank correlations among the seven
MRI features were all signiﬁcantly >0, ranging from 0.21 (meniscus vs.
subchondral cyst) to 0.68 (osteophyte vs. cartilage).
In cross-sectional regression models, osteophytes were signiﬁcantly
associated with pain (coefﬁcient¼7.17; 95% CI¼3.19, 11.15), as was
subchondral sclerosis (11.03; 0.68, 21.39). In longitudinal linear models
of delta pain score, cartilage and osteophytes were signiﬁcantly asso-
ciated with pain change, respectively 4.31 (0.67, 7.95) and 4.51 (0.53,
8.49). In longitudinal binary models of delta pain score >¼10, osteo-
phytes (OR¼3.20; 1.36, 7.55), subchondral sclerosis (OR¼5.69; 1.06,
30.44), meniscus (OR¼1.68; 1.08, 2.61) and effusion >¼2 (OR¼2.25;
1.07, 4.71) were signiﬁcantly associated with pain increase. Finally, in
binary models of delta pain score >¼20, cartilage and osteophytes were
signiﬁcantly associated with pain increase, respectively OR¼2.42 (1.24,
4.74) and 3.79 (1.41, 10.20). No associations were observed between
pain severity or pain progression and BML or subchondral cysts, after
adjusting for age, sex and BMI.
Conclusions: In this population-based cohort with 7-year follow-up we
found a positive association between knee pain severity and both
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A322osteophytes and subchondral sclerosis cross-sectionally. Furthermore,
osteophytes, subchondral sclerosis, meniscus and effusion were each
associated with a mild degree of knee pain progression (10), while
cartilage and osteophytes were predictive of larger degrees of knee pain
progression (20). These results were adjusted for age, sex and BMI.
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A QUALITATIVE STUDY EXPLORING THE MEANING OF KNEE
SYMPTOMS TO ADULTS AGED 35-65 YEARS
C. MacKay y,z, J. Sale x,z, E.M. Badley y,z, S.B. Jaglal z,k, A.M. Davis y,z.
y Toronto Western Res. Inst., Toronto, ON, Canada; zUniv. of Toronto,
Toronto, ON, Canada; x St. Michael's Hosp., Toronto, ON, Canada;
k Toronto Rehabilitation Inst., Toronto, ON, Canada
Purpose: Osteoarthritis (OA) is one of the greatest public health chal-
lenges facing many societies. Since the prevalence of OA increases with
age, it has mainly been viewed as a disease affecting older people.
However, the prevalence of OA in adults age 20-50 years is substantial.
In order tomitigate the increasing burden of OA, there is an urgent need
to improve management of symptoms beginning in the third or fourth
decade of life and focus on altering the course of the disease and pre-
venting its onset. The perspectives of people living with illnesses are
acknowledged to be important for the development of interventions.
Research on illness meanings has aided understanding of health
behaviours, providing opportunities to enhance health care delivery
and public health efforts. However, there is limited research on how
younger adults understand knee symptoms. Prior research in OA has
focused on how individuals over age 60 explain causation, ﬁnding that
older adults often cite aging as the cause of OA. It is less well understood
how younger adults with knee symptoms understand and explain their
symptoms. This research explores the meaning of knee symptoms to
adults aged 35-65 years. A better understanding of how these adults
understand knee symptoms will provide insight into why people
respond to symptoms the way they do and is a critical ﬁrst step in the
development of interventions on OA prevention and management.
Methods: A constructivist approach to grounded theory guided sam-
pling, data collection and analysis for this qualitative study. Purposive
sampling was used, in particular seeking variation in age and sex. Data
were collected through focus groups and one-on-one interviews with
participants who self-reported knee OA or reported knee symptoms (i.e.
pain, aching or stiffness) on most days of the past month. Data were
analyzed using a constant comparative method.
Results: Six focus groups and 10 one-on-one interviews were con-
ducted with 51 participants (median age 49; 61% female). Central to
participants' understanding of knee symptoms was a perception that
symptoms were preventable, meaning there was the potential to pre-
vent the onset of symptoms and alter the course of symptoms. This
understanding was reﬂected in how participants explained symptoms.
Participants reﬂected on the cause, prevention and course of symptoms.
They often attributed symptoms to prior actions (e.g. jogging), incidents
(e.g. injuries), or being overweight. In linking their symptoms primarily
to modiﬁable actions or incidents, participants indicated that they
believed they might have been able to reduce or prevent their symp-
toms had they changed their behavior, avoided injury or had better
management earlier in life. Most participants believed that the future
course of symptoms could be modiﬁed or controlled at least to some
extent. Moreover, participants reﬂected on their experience with
symptoms, indicating that symptoms made them feel older than their
current age. However, they did not perceive their symptoms as normal
or acceptable for this point in their lives.
Conclusions: This study illuminated how people age 35-65 years
understand their knee symptoms and highlights that people interpret
symptoms as potentially preventable. However, prevention and early
intervention programs for this population are still in their infancy.
These ﬁndings suggest adults age 35-65 with knee symptoms are likely
to be open to a shift in the conceptualization of OA from an inevitable
disease of older adults to a chronic condition that can be addressed
through primary prevention strategies and early and ongoing man-
agement. Further research is needed to determine the optimal inter-
ventions to address primary and secondary prevention in people at risk
for or with early OA symptoms.513
RISK OF FRAGILITY FRACTURE IN OLDER MEN WITH SEVERE SPINE
OSTEOARTHRITIS
P. Szulc, C. Estublier, R. Chapurlat. INSERM UMR 1033, Lyon, France
Purpose: Data on the association of osteoarthritis (OA) with bone mass
and fragility are limited. In particular, data on the fracture risk in older
men with spine OA are scarce. Our aim was to study the association of
baseline severity of spine OA with bone mineral density (BMD), bone
loss and risk of fragility fracture in a cohort of older men.
Methods: Men aged >50 (n¼766) had lateral spine radiographs at
baseline. Spine OAwas assessed by Lane's score (J Rheumatol, 1993). We
calculated the total osteophyte score by adding up osteophyte scores for
6 intervertebral levels. We calculated total disc narrowing score (DSN)
and total overall grade score similarly. BMDwasmeasured by DXA using
a HOLOGIC QDR1500 device. Abdominal aortic calciﬁcation (AAC) was
assessed by Kauppila's semiquantitative score (Atherosclerosis, 1997).
Men were followed up for 7.5 yr to assess bone loss (every 18 mo) and
incident vertebral fractures. Incident peripheral fractures were assessed
for 10 yr.
Results: Moderate and severe osteophytes were found in 85% of men,
72% of men had DSN. After adjustment for age and weight, BMD was 2-
7% higher (p<0.05 to <0.001) in men with severe spine OA in compar-
ison with men without or with mild spine OA. For instance, men with
severe DSN (total score>4, highest quartile) had 5% (0.4SD, p<0.001)
higher total hip BMD compared with men without DSN. The rate of
bone loss did not differ according to the severity of spine OA regardless
of the measure of the spine OA (DSN, osteophytosis) and regardless of
the skeletal site (p>0.4). During the follow-up, 27 men sustained
radiographic vertebral fractures. After adjustment for age, BMI, lumbar
spine BMD, AAC, prior falls and fractures, risk of vertebral fracture
increasedwith the DSN severity (HR¼ 1.15 per increase by 1 unit, 95%CI:
1.01-1.31, p<0.05). In the multivariable model, the risk of vertebral
fracture was higher in the highest quartile of total DSN score vs. the
three lower quartiles combined (HR¼ 2.47, 95%CI: 1.04-5.86, p<0.05).
During the follow-up, 61 men sustained peripheral fragility fractures.
The incidence of peripheral fracture was lower above the median of
total DSN score (4.6 vs 10.2%, p<0.005). After adjustment for the con-
founders (including hip BMD and leg disability), the risk of peripheral
fracture was lower in men above the median total DSN score vs. below
the median (HR¼ 0.44, 95%CI: 0.24-0.80, p<0.01). Other measures of
spine OA were not associated with the risk of fracture.
Conclusions: Men with severe spine OA had higher BMD vs. men
without spine OA. Spine OA had no impact on the rate of bone loss. Men
with severe multi-level DSN had higher risk of vertebral fracture, but
lower risk of peripheral fracture.
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KNEE OSTEOARTHRITIS FEATURES ON MRI AND LOWER EXTREMITY
PERFORMANCE 1 YEAR FOLLOWING ACL RECONSTRUCTION: IMPACT
ON KNEE SYMPTOMS AT 3 YEARS
A. Culvenor y, N. Collins z, A. Guermazi x, J. Cook k, B. Vicenzino y,
K. Crossley y. yUniv. of Queensland, Brisbane, Australia; z The Univ. of
Melbourne, Parkville, Australia; xBoston Univ. Sch. of Med., Boston, MA,
USA; kMonash Univ., Melbourne, Australia
Purpose: Anterior cruciate ligament (ACL) injury may cause long-last-
ing functional impairment and radiographic knee osteoarthritis (OA),
irrespective of conservative or surgical management. Within the ﬁrst
year following ACL injury and reconstruction (ACLR), early knee OA
features identiﬁed on magnetic resonance imaging (MRI) are already
present in many individuals. Such structural disease (eg. bone marrow
lesions [BMLs], cartilage lesions, osteophytes) has been associated with
the onset of knee symptoms in older adults. The predictive value of
compartment-speciﬁc MRI-OA features on knee symptoms in a younger
cohort following ACLR is not known. Similarly, functional deﬁcits within
the ﬁrst year following ACLR are common, yet their impact on knee
symptoms over-time is not well understood. Identifying factors pre-
dictive of worsening knee symptomsmay help in the pursuit of targeted
management strategies. This study aimed to determine the predictive
value of compartment-speciﬁc MRI knee OA features and lower
